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[200] HOMAN PATHOLOGY AND IN VITRO STUDIES 

The recognition of diseases caused by inhalation of 
asbestos dust was originally based on histopathologic 
observations of the lung. In 1906, Montagu-Murray reported to a 
departmental committee on industrial diseases in England 
concerning a case of pulmonary fibrosis in an asbestos worker on 
whom he had done an autopsy (373). This case was not published 
in the literature and so were many other autopsies performed in 
the 1880s at a hospital in Turin. This compiler is in the 
process of obtaining these records to document the fact that the 
first cases of asbestosis diagnosed by gross and microscopic 
observations of the lung occurred in Italy in the 1880s, rather 
than in England in 1906. 

The first published case of lung cancer in a patient 
suffering from pulmonary asbestosis was reported in 1935 by an 
American pathologist, and additional cases were reported from 
England and Germany. Thus, prior to the Second World War, there 
was enough scientific information indicating that occupational 
exposure to asbestos can cause diseases of the lung, such as 
pulmonary fibrosis and bronchogenic carcinoma, demonstrable by 
histopathologic studies. 
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A 1982 monograph released by the Commercial Union 
Insurance Companies which is intended to examine the scientific 
evidence on Asbestos, Smoking and Disease (374) does not 
discuss the early recognition of asbestos diseases, although the 
relationship between tobacco and cancer was reviewed. The 
monograph traces its origin to at least 200 years ago, in an 
article describing nasal lesions caused by the use of snuff. 
The relationship between cigarette smoking and lung cancer is 
attributed to a 1929 publication by Tylecote, and to a 1939 
article by Ochsner and DeBakey. It should be recognized that 
these two articles contained clinical impressions without any 
case reports. The epidemiologic evidence associating lung 
cancer and cigarette smoking was not available until the 1950s. 
A review of the literature conducted by this compiler suggests 
that recognition of the pathogenetic effects of asbestos dust 
exposure predated by several decades the epidemiologic studies 
relating to cigarette smoking. 

The techniques used to investigate the effects of asbestos 
dust on human lungs, blood and tissue cultures are discussed 
below. Compared to animal experiments [Categories 100s], the 
human studies are less extensive and efforts to either prove or 
disprove asbestos/smoking interaction concept are minimal. The 
compiler offers an explanation as follows: human pathologists 
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generally do not agree with concepts derived from animal 
experiments and epidemiologic observations upon which the 
interaction hypothesis is based. 

[210] Histopathologic Features of Pulmonary Asbestosis and 

Cancer 

The first monograph on the subject appeared in 1938, 
entitled Silicosis and Asbestosis , edited by Lanza (375). The 
chapters on pathology by Gloyne (376) and on experimental 
pathology by Gardner (377) summarize the importance of micros¬ 
copic observations- in differentiating between asbestosis and 
silicosis. Auerbach (378) reviewed the differences in an 
article appearing in 1937, thirty years prior to his own 
description of histopathologic changes seen in the lungs of 
cigarette smokers. This is another example in the expanding 
list of events indicating that the pulmonary effects of asbestos 
dust exposure predated those from cigarette smoking. 

The specific histopathological changes seen in asbestosis, 
mesothelioma and bronchogenic carcinoma are discussed under 
their respective disease categories [400s, 500s and 600s]. It 
suffices to state here that "despite the elegant techniques in 
biochemistry, pharmacology and toxicology which have been 
applied to the investigation of lung cancer, the morphological 
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parameter is the most accurate measurable index of environmental 
exposure risk". This opinion was stated by Kotin (379) prior to 
becoming employed by an asbestos manufacturing company. 

Weston et al (380) published in 1972 a collection of 
cases of inhalational injury to the lung, including asbestos 
dust exposure. Although there were no diagnostic pathological 
problem, the medicolegal ramifications which may arise were 
discussed. The problems in the interpretation of histopatho¬ 
logic changes in the lungs resulting from occupational or 
nonoccupational exposure to asbestos have been reviewed by 
Bignon and Bientz (381). 

1220] Asbestosis or Asbestos Bodies 

Between 1927 and 1929, Cooke and Hill reported the occur¬ 
rence of . "curious bodies" in sections of the lung of a patient 
who died from exposure to asbestos dust (382-386). They were 
found in alveoli, bronchioles, fibrous and necrotic areas. The 
larger bodies measured from 20 to 100 microns or more in length 
and were of golden brown in color and gave a Prussian blue 
reaction for iron. They concluded that these bodies contained 
asbestos particles and originated as tissue reaction, thus the 
term "asbestosis bodies" to signify that they were pathognomonic 
of asbestos—induced disease process. 
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In the 1930s, Gloyne supported the concept of asbestosis 
bodies as pathognomonic of asbestos disease. He cited 
unpublished guinea pig experiments conducted prior to 1928 by 
Mavrogordato, and listed eleven morphologic features of 
asbestosis bodies (387-389). Since no asbestosis bodies have 
been found in crude asbestos, Gloyne was certain that they are 
produced in living tissues from inhaled asbestos fibers. 

In 1951, Gloyne (390) reported the incidence of primary 
neoplasm of the lung in a group of 102 cases of asbestosis, 41 
males and 61 females. Postmortem examination revealed an 
incidence of malignancy in 14.1 percent, consisting of 19.6 
percent for males and 9.7 percent for females. He also noted 
that in long standing cases of asbestosis, both the fibers and 
bodies were smaller and less often seen than in lungs of workers 
more recently exposed to asbestos, suggesting that in course of 
time, the fibers and bodies are slowly dissolved. It should be 
noted that the majority of deaths took place in the age group of 
45 to 64 years in the prime of life when experience in these 
skilled occupations counted most. These observations are 
contrasted below with more recent observations of British 
asbestos workers. 

The first reported detection of the curious bodies among 
American asbestos workers was in 1937 by Lynch. He proposed 
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the term "asbestos bodies" instead of asbestosis bodies, and 
"silica bodies" to refer to those associated with silicosis. He 
also proposed that other fiber or crystalline dusts not yet 
particularly studied may produce similar bodies and cautioned 
that confusion of some consequence may result from failure to 
realize that asbestos bodies may be simulated by other deposits 
in the lung. German pathologists (392, 393) agreed with Gloyne 
which in turn prompted a new terminology described in the next 
category. 

Asbestos/Smokinq Interaction . From 1927 to 1931, 
Tylecote published on asbestosis bodies and lung cancer (394, 
395). He is also cited (by the Commercial Union Insurance 
Monograph) as the first pathologist who linked cigarette smoking 
as a cause of lung cancer. Tylecote's statements were as 
follows: • "I have no statistics with regard to tobacco, but I 
think that in almost every case I have seen and known of, the 
patient has been a regular smoker generally of cigarettes. To 
this there have been the following exceptions: (a) two ladies 
who succumbed to the disease unusually rapidly. In each case 
the lady lived 'hard by' a railroad station where trains 
frequently stopped, and where smoke from the engines must have 
at almost all times pervaded both house and garden. (b) A group 
of acute adolescent cases, all males in which I regard the 
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condition as being usually mediastinal Hodgkin's disease" (395). 

The above quotation by Tylecote is regarded as documenta¬ 
tion for the claim that lung cancer associated with cigarette 
smoking preceded the recognition of the disease among asbestos 
workers. Tylecote was probably the first pathologist who could 
have detected the phenomenon of asbestos/smoking interaction, if 
it existed at all, and the same can be stated for Auerbach who 
was also interested in the pulmonary effects of asbestos and 
cigarette smoke. Simons and Ah (396) are other pathologists who 
wrote on etiological concepts of lung cancer and although they 
mentioned mined dust particulates and cigarette smoke in their 
list of 14 causes, they did not specify any form of interaction. 

[230] Ferruginous Bodies and Asbestos Fibers 

Before discussing the changing concepts on the signifi¬ 
cance of asbestosis or asbestos bodies, it might be helpful to 
recall a 1935 publication (397) from two Boston investigators 
(one a petrographer for the Liberty Mutual Insurance Co.). 
After the appearance of the results of guinea pig studies of 
Gardner and Cummings [Category 111] and human histopathologic 
observations showing the persistence of asbestos fibers in the 
lung [Category 220], the petrographers conducted a 
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photomicrographic analysis of rafter dust from six asbestos 
processing plants that included molding and weaving of asbestos 
fibers. They concluded that in the respirable sizes (less than 
10 microns in maximal diameter for particles, or less than 5 
microns in thickness for fibers as long as 200 microns), 
asbestos is a relatively "unimportant constituent". Instead, 
the predominating constituents of respirable dusts were talc, 
serpentine, carbonate and magnetite. These results were not 
challenged for three decades until additional research studies 
in human lung revealed the deposition of significant amounts of 
respirable asbestos fibers in the lungs of asbestos exposed 
workers. 

[231] Tissue Analytical Methods 

There were two significant events that resulted in the 
improvement in analytical methods for asbestos analysis in human 
tissues. First, Gross et al in 1967 questioned the specificity 
of asbestos bodies and suggested that the iron containing 
structures be called "ferruginous bodies" since they are formed 
in response to the inhalation of filamentous dust of unknown 
composition (398-401). Secondly, research was being directed 
towards detection of asbestos fibers which was prompted by the 
results of Knox and Beattie (402, 403). They measured the 
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mineral content of the lungs from 27 workers in the asbestos- 
textile industry. Like earlier British investigators, they 
reported that the mineral material found in the lungs increased 
in amount as the exposure time lengthened. As the survival time 
increased, the mineral content of the lung tended to decline. 
They also questioned the significance of the mineral content 
which was unrelated to the severity of asbestotic lesions in the 
lungs. On the other hand, since severity was related to the 
sum of exposure time and survival time, the results of animal 
studies were questioned by Knox and Beattie. 

The above results reported in 1954 were derived from light 
microscopic measurements of particle size distributions 
contained in the incombustible and acid insoluble residues of 
lung parenchyma. In subsequent years, new in situ particle 
identification methods were introduced that included electron 
microscopy, both transmission and scanning, back scattered 
electron imaging, and x-ray mapping. Tissue removal techniques 
included high-temperature ashing, microincineration, plasma 
ashing and etching, wet chemical digestion and enzyme digestion. 
The selection of analytical techniques for the study of dust 
extracted from the lung and other tissues is dictated by the 
amount of tissue sample available. Techniques such as 
quantitative x-ray spectrometry, x-ray fluorescence 
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spectrometry, and plasma spectrometry are of value in 
determining elemental concentrations. For the positive 
identification of asbestos, x-ray diffractometry and selected 
area electron diffraction are the methods of choice (404-408). 
The interpretations of results generally disagree with those of 
Knox and Beattie and there are as many opinions as there are 
investigators prefering a combination of techniques. 

[232] Pulmonary Asbestos Content Among Occupationally Exposed 
Groups. 

The results _ of pulmonary tissue analysis are briefly 
listed below. The entries are arranged according to the 
geographical location of the autopsied subjects or lobectomized 
patients who were the sources of analyzed lung samples. The 
nature of occupational exposure and pulmonary pathological 
lesions showing the presence of asbestos are also indicated. 


COUNTRY AND 
INVESTIGATORS 


OCCUPATIONAL 

EXPOSURE 


PATHOLOGICAL 

LESIONS 


United States ; see also [232] and [300] 

(404) Mace et al 1980 asbestos workers asbestos 

bodies 


(406) Gaensler & 

Addington 1969 


shipyard pipe coverer lung carcinoma 
asbestos sheet worker 


(408) Vallyathan et al 
1980 


machinist; isolation asbestos bodies 
worker 


* 


Source: https://www.industrydocuments.ucsf.edu/docs/slbj0000 


2062774593 



Asbestos/Smoking Interactions [200 Series] (Jan. 22, 1983) 


116 


Australia 

(409) Milne 1971 shipyard workers 


France 

(410) Bignon 1970 asbestos workers 

(411) Jaurand et al 1976 

(412) Thomassin et al 1980 

(413) Sebastien et al 1980 

(414) Le Bouffant 1974 asbestos workers 

(415) Le Bouffant et al 1976 

(416) Fondimare & asbestos workers 

Desbordes 1974 


(417) Lavoinne et al 1976 asbestos workers 

(418) Berry et al 1976 miners 


Germany 

(419) Friedrichs & Otto 
1981 


asbestos workers 


Great Britain 

(402) Knox & Beattie 1954 textile workers 

(403) Knox & Beattie 1954 

(420) Blount et al 1966 asbestos workers 


(421) Davis 1964 asbestos workers 

with lobectomy 


(422) Ashcroft 1968 asbestos workers 

(423) Ashcroft & Heppleston 
1973 

(424) Ashcroft & Heppleston 
1973 


asbestos bodies 
lung carcinoma 


pleural fibers 

parenchymal 

fibers 


pleural 

mesothelioma 

asbestos bodies 
pulmonary 
fibrosis 
mesothelioma 

nickel content 

ferruginous 

bodies 


asbestos fibers 
mesothelioma 
asbestosis & 
cancer 


mineral content 


protein content 
of asbestos 
bodies 

asbestos bodies 
corelation with 
guinea pig 

asbestos fibers 
asbestosis 
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(425) Henderson et al asbestos workers 

1969 


(426) Pooley et al 1970 asbestos workers 

(427) Pooley 1979 

(428) Pooley & Clark 1980 

(429) Pooley & Clark 1979 

(430) Gaudichet et al 1980 

(431) Wagner 1973 asbestos workers 

(432) Oldham 1973 

(433) Timbrell 1980 

(434) Lawther 1971 asbestos workers 

(435) Acheson & Gardner asbestos workers 

1980 

(436) Morgan & Holmes 1980 asbestos workers 

(437) Morgan & Holmes 1982 gas mask workers 


India 

(438) Narang 1980 asbestos workers 

Italy 

(439) Governa & Vadala asbestos workers 

1972 

(440) Governa & Rosanda 1972 
Netherlands 

(441) Planteydt 1973 asbestos workers 

(442) Stumphius & Meyer shipyard workers 

1968 


Norway 

(443) Glyseth et al 1979 insulation workers 

(444) Ophus et al 1980 shipyard workers 

(445) Gylseth et al 1981 

(446) Glyseth & Baunan 1981 


South Africa 

(447) Goldstein & Rendall asbestos miners 
1970 
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asbestos fibers 
boiler makers 
mesothelioma 

asbestos fibers 


asbestos fibers 
asbestosis 


asbestos bodies 

asbestos fibers 
mesothelioma 

mesothelioma 

coated & 
uncoated fibers 


asbestos bodies 


asbestos bodies 
asbestosis 


asbestos bodies 

asbestps bodies 
mesothelioma 


asbestos fibers 
mesothelioma 
pleural plaques 


ferruginous 

bodies 
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(448) Thomas & asbestos miners asbestos fibers 

Sluis-Cremer 1977 pleural plagues 

Switzerland 

(449) Bossard et al 1980 asbestos workers asbestos fibers 

[233] Pulmonary Asbestos Content in American Population Groups 

The analysis for asbestos of lung tissues obtained from 
the nonasbestos workers undergoing autopsy has revealed varying 
levels that are dependent on the technique used. Although the 
results reported in the 1960s showed detectable asbestos fibers 
in 41 percent of autopsied cases, subsequent reports approached 
incidence rate of 100 percent. There is agreement that the 
presence of asbestos fibers reflects environmental contamination 
from sources discussed elsewhere [Category 800]. 

That asbestos fibers from nonoccupational sources can be 
deposited in the lung raises a serious question as to the source 
of carcinogenicity developing in asbestos workers. Are the 
carcinogens entirely derived from the work place or predominant¬ 
ly from environmental sources? There are known dimensional 
differences between asbestos fibers in the work place compared 
to asbestos contaminants in the atmosphere. Furthermore, 
asbestos fibers are likely to adsorb outdoor pollutants. If the 
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single target theory of carcinogenesis is true, then it is 
difficult to prove that the sole source of carcinogens is the 
work place. On the other hand, if the concept of cocarcino¬ 
genesis or synergism is true, what about the interaction between 
asbestos fibers occupationally inhaled and asbestos fibers from 
enviromental sources? In other words, the interaction concept 
of asbestos in work place/asbestos in environment can possibly 
replace the asbestos/smoking hypothesis. The studies on 
asbestos content of lung samples derived from autopsies of 
nonasbestos workers are as follows: 


STATE AND PULMONARY PULMONARY 

INVESTIGATORS _ INCIDENCE _ LESIONS 

Pennsylvania 

(450) Cauna et al 1965 asbestos bodies 41% 

(451) Gross et al 1969 

(452) Davis &' Gross 1973 

New York, New Jersey and Minnesota 

(453) Suzuki & Chung 1969 

(454) Langer et al 1970 

(455) Selikoff & Hammond asbestos bodies 100% 

1970 

(456) Langer et al 1973 

(457) Langer & Pooley 1973 

(458) Langer et al 1974 

(459) Auerbach et al 1977 

(460) Selikoff & Lee 1978 

(461) Ehrenreich & Selikoff 1981 

Illinois and California 

(462) Churg & Warnock 1977 asbestos bodies 96% carcinoma 

(463) Churg & Warnock 1977 mesothelioma 

(464) Churg et al 1977 
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(465) Churg & Warnock 1978 

(466) Churg & Warnock 1979 

(467) CHurg & Warnock 1979 

(468) Churg & Warnock 1979 

(469) Churg & Warnock 1979 

(470) Warnock & Churg 1980 

(471) Churg & Warnock 1980 

(472) Churg & Warnock 1981 

(473) Churg 1982 

Florida 

(474) Thomson et al 1966 asbestos bodies 20-30% 

Michigan 

(475) Oicke & Naylor 1969 asbestos bodies 22% 

California 

(476) Tabershaw 1968 asbestos bodies 25-50% 

(479) Felton 1980 

Maryland 

(477) Bhagavan & Koss 1976 asbestos bodies 91% 

Tennessee 

(478) Breedin & Buss 1976 asbestos bodies 90% carcinoma 


The above list includes nine publications by Selikoff in 
collaboration with investigators at the Mt. Sinai Hospital and 
other institutions. Their concept on the formation of asbestos 
bodies (460) is different from those of other groups (479, 480). 
They agree with other groups that asbestos fibers can be derived 
from environmental sources. In their discussion of forensic 
significance of asbestos fibers (461) the asbestos/smoking 
synergism is emphasized without commenting on possible 
interaction between workplace and environmentally derived 
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asbestos fibers. The substitute concept of asbestos/asbestos 
synergism has not been considered in any of the above 
publications. 


[234] Pulmonary Asbestos Content In Foreign Population Groups. 

The foreign studies show essentially the same results as 
the American ones: asbestos fibers and asbestos or ferruginous 
bodies are present in significant quantities in the lungs of the 
general population. The lung samples were obtained from 
consecutive series^ of hospital autopsies. The reports from 
thirteen countries are as follows: 


COUNTRY AND 
INVESTIGATORS 


Australia 

(481) Xipell & Bhathal 
1969 

(482) McCullagh 1978 
Canada 

(483) Dionne et al 1976 

(484) Anjilvel & 
Thurlbeck 1966 

(485) Shugar 1979 

Denmark 

(486) Francis et al 197 
France 

(487) Sebastien et al 
1977 


PULMONARY PULMONARY 

INCIDENCE _ LESIONS _ 

asbestos bodies 43.5% 

asbestos bodies 

leiomyosarcoma 

asbestos bodies 48% 

* 

asbestos bodies 7% pleural plaques 

asbestos bodies 100% pulmonary 

fibrosis 
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Finland 

(488) Heurman et al 1970 asbestos bodies 64% carcinoma 
Germany 

(489) Friedrichs & Otto asbestos fibers all 
1981 

Great Britain 


(490) 

Lewinsohn 1968 


asbestos 

bodies 




(491) 

Roberts 1967 


asbestos 

bodies 

23% 

pleural 

plaques 


(492) 

(493) 

Um 1971 

Oldham 1973 


asbestos 

bodies 

20% 



(494) 

(495) 

Ooniach et al 

McDonald 1980 

1975 

asbestos bodies 
women 30% 

: men 

42% 


(496) 

Stovin & Patridge 
1982 

asbestos 

fibers 

all 



Israel 

(497) Pol Hack 1968 


asbestos 

bodies 

26% 



Italy 

(498) 

(499) 

(500) 

Peacock 1968 
Peacock et al 
Peacock et al 

1969 

1969 

asbestos 

bodies 

2% 

carcinoma 

(501) 

Ghezzi et al 1967 

asbestos 

bodies 

51% 



(502) 

Bianchi et al 

1981 

asbestos 

bodies 

94% 

pleural 

plaques 

(503) 

Betta 1982 


asbestos bodies 
women 36% 

: men 

58% 


South 

(504) 

Africa 

Thomson et al 

1963 

asbestos 

bodies 

26% 

1* 


Sweden 

(505) HSgerstrand & 
Seifert 1973 


asbestos 

bodies 

47% 

pleural 

plaques 

Switzerland 
(506) Stolkin et al 

1981 







% 
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Yugoslavia 

(507) Plamenac et al 1971 asbestos bodies 38% 

(508) Dimov et al 1975 asbestos bodies 19% 

Asbestos/Smoking Interaction . Although the American 
publications did not report smoking habits of necropsied 
subjects [Category 333], the foreign studies include three with 
such description. The investigation in France included six 
autopsied cases who were not asbestos workers; one of the two 
smokers had higher and the other had lower values for pulmonary 
asbestos content, compared to the three nonsmokers (487). One 
Italian study (499) did not include a statistical analysis of 
correlation between reported smoking habit and asbestos bodies 
because asbestos bodies were rarely detected, a conclusion that 
is contrary to others conducted in the same country. A Finnish 
study (488) compared smoking habit and asbestos exposure of lung 
cancer and control groups. Most of the cases with lung cancer 
(35 out of 50) belonged to the group of combined tobacco smoking 
and asbestos exposure, whereas only 20 of the 50 control cases 
belonged to this group. A statistical calculation of the effect 
of adding the asbestos body factor to the smoking factor has 
been made with the collected data. The authors concluded that 
"it appeared that the combination does not raise the incidence 
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of lung cancer significantly". This conclusion does not 
support the asbestos/smoking hypothesis. However the authors 
explained a lack of additive effect by the following: "The 
tobacco factor is obviously so strong that the asbestos body 
factor does not exert any further effect" (488). 

[235] Extrapulmonary Tissue Asbestos Content 

Analyses of tissues (509) show that ferruginous bodies and 
asbestos fibers are present in several organs including the 
larynx (510), gastrointestinal tract and mesothelial tumors 
(511-515), and kidneys (516). The asbestos fibers could be 
found not only in asbestos workers but also in the general 
population. , There are no observations relating to the 
asbestos/smoking interaction concept. 

[240] Antemortem Pulmonary Cytologic Observation 

In contrast to the preceding sections that relate to 
postmortem investigations, this section is devoted to the 
application of the same techniques on samples collected prior to 
death. Historically, it should be recalled that in the 1930s, 
asbestosis bodies were reported in sputum of workers by the same 
investigators who first recognized the disease of asbestos 
workers in the United States (517), England (518, 519) and South 
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Africa (520). in the past fifty years, the techniques for 
cytologic examination have improved and have been applied not 
only to sputum but extended also to include bronchial lavage and 
pulmonary biopsy. 

[241] Sputum Cytology 

The Tyler Asbestos Workers Program, designed to provide a 
cohort of 890 former asbestos workers that was in operation 
between 1954 and 1972, is the only American source of data 
relating to sputum cytopathology. When the Program was 
initiated in July 1974, approximately 90 percent of the cohort 
were cigarette smokers which is far in excess of the general 
population. From 1976 to 1982, ten publications appeared that 
contain statements supporting the asbestos/smoking synergism 
(521-530). A close examination of the articles by Greenberg et 
al reveals the following inconsistencies: First , there was no 
significant association between the occurrence of ferruginous 
bodies in the sputum and smoking history. If the interaction 
hypothesis that smoking inhibits bronchociliary clearance is 
true [Category 199], then there would be a direct correlation 
between smoking history and ferruginous bodies in the sputum, 
since the occurrence of ferruginous bodies was found "to 
increase as a logarithmic function of the length of occupational 
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exposure to asbestos in workdays" (524). Second , a lack of 
association between smoking and ferruginous bodies in the sputum 
was reversed two years later (526) without any explanation. 
Third , in another subsequent publication (528), the confusion 
is compounded by the following statement: "As with specimen 

quality, smoking was found to influence the detection of 

ferruginous bodies in the two specimen types. The aerosol- 
induced specimens from smokers showed a slightly, but not 
statistically significant, increased yield of ferruginous bodies 
(34% as compared to 30%, p=0.15). For nonsmokers however, the 
increased detection of ferruginous bodies in the aerosol induced 
specimen was found to be significant (29% for aerosol induced as 
compared to 18% for spontaneous, p=0.05) ... . The smokers in 
the cohort more frequently produced satisfactory sputum 
specimens without the aid of the aerosol induction than did the 
nonsmokers". 

It is the opinion of this compiler that the above 
inconsistent remarks as well as other publications on sputum 
cytology of smokers versus nonsmokers do not support the 
interaction hypothesis relating to mucociliary clearance. The 
conclusions of Greenberg et al relating to asbestos exposure and 
sputum cytology have not been confirmed by foreign scientists 
listed below: 
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COUNTRY AND OCCUPATIONAL SPUTUM 

INVESTIGATORS_ EXPOSURE _CYTOPATHOLOGY 


United States 

(521) Greenberg et al 1976 asbestos processing 

(522) Zeluff et al 1976 

(523) Greenberg et al 1976 

(524) Farley et al 1977 

(525) McLarty et al 1980 

(526) Mclarty et al 1980 

(527) Roggli et al 1980 

(528) McLarty et al 1980 

(529) McLarty et al 1981 

(530) Greenberg et al 1982 


squamous meta¬ 
plasia, squamous 
carcinoma, 
ferruginous 
bodies 


Egypt 

(531) Ottia et al 1975 asbestos cement 

pipe workers 


cytopathology 
supported by 
radiology 


Finland 

(532) Huuskonen et al 
1978 


asbestos processing 


squamous 

metaplasia 

carcinoma 


Netherland ' 

(533) Planteydt et al 1964 shipyard workers asbestos bodies 

Yugoslavia 

(534) Plamenac et al 1978 asbestos mining leukocytes, 

hemosideric 
macrophages, 
squamous meta¬ 
plasia, no 
ferruginous 
bodies 


Huuskonen et al (532) found ferruginous bodies in sputum 
colllected from 43 percent of the patients. In addition, they 


commented on cytopathology: "It is surprising that the smoking 


'i 
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habits in this material appeared to have no e€fect on the 
prevalence of benign cellular atypia, possibly either because of 
the small size of the material or the fact that the heavy effect 
of asbestos exposure overshadowed the influence of smoking". A 
similar conclusion was arrived at by the Yugoslavian scientists 
(534). It is interresting to note that these European studies 
have not been cited in publications summarizing the results of 
the Tyler Asbestos Workers Program. 

[242] Bronchoalveolar Cytology 

Some investigators have relied on bronchial lavage fluid 
rather than sputum analysis for detection of ferruginous bodies. 
Bignon et al (535-537) found that results of bronchoalveolar 
cytology correlate with asbestos exposure better than sputum 

i* 

examination, a conclusion confirmed by investigators from Canada 
(538), Great Britain (539) and the United States (540, 541). 
The review article on bronchoalveolar lavage by Gee and Flick 
(541) summarizes a reasonable correlation between the cellular 
features of bronchoalveolar lavage and those from lung biopsies 
in patient with asbestos-induced fibrosis. 

[243] Pulmonary Biopsy 

Lung biopsy is used to diagnose asbestosis, either by open 
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surgery (542) or by needle puncture (543-545). The technique 
has also been used to investigate cellular reactions to 
inhalation of asbestos. Morgenroth (546) reconstructed the 
cellular events based on electron microscopy. The smaller 
asbestos particles are phagocytized by cytoplasm. Larger 
particles are found either uncoated or coated in the alveoli and 
in the connective tissue septa. Groups of alveolar macrophages 
gather around the particles and engulf them. In addition, the 
asbestos material is dissolved in lacunae appearing in the 
cellular membrane of macrophages. These ultramicroscopic 
changes are different from those of cigarette smoke reported by 
other investigators. 

[250] Particulate Deposition in Excised Human Lungs 

Since, there are discrepancies in results of deposition of 
particulates in animal and patient studies, physical and 
mathematical models have been proposed (547-550). Mitchell 
constructed an artificial chest wall which was large enough to 
hold an entire excised human lung. He observed extremely good 
agreement in deposition of aerosol particles with theoretical 
models (547). So far, the excised human lung or any of the 
theoretical models have not been applied to the study of 
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interaction phenomenon. 

260] In Vitro Hemolysis 

Although the hemolytic effect of asbestos was known since 
1914 (551), its significance was not elucidated until fifty 

years later. Presently, tests of in vitro hemolysis are used to 
compare cytotoxicity of different forms of asbestos. In 
conjunction with tests of animal erythrocytes [Category 181], 
those performed on human cells have been used to support the 
theories for cytotoxicity. The hemolytic mechanisms derived 
from in vitro testing of human erythrocytes are as follows: 


COUNTRY AND INVESTIGATORS MECHANISMS OF HEMOLYSIS 


United States 

(552) Light & Wei 1977 

(553) Light & Wei 1977 

(554) Light & Wei 1980 

(555) Schnitzer & Busescu 
1970 

Belgium 

(556) Depasse 1982 
Egypt 

(557) El-Shobaki et al 1973 
France 

(558) Jaurand & Bignon 1979 

(559) Jaurand et al 1979 

(560) Jaurand et al 1980 

(561) Jaurand et al 1980 
Great Britain 

(562) Sykes et al 1980 


surface charge 

surface charge and polymer 
structure 

sialic acid in membrane lipid 
resynthesis of hemoglobin 
increased membrane permeability 

influenced by extracellular 
osmolarity 
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Romania 

(563) Gabor & Anca 1975 lipid peroxidation of fatty acids 

(564) Gabor et al 1975 surface charge 


South Africa 

(565) Harington et al 1971 hemolysis enhanced by serum 

(566) Harington et al 1971 EDTA interaction 


[270] Human Tissue Cultures 

Compared to animal organ culture studies [Category 184], 
those involving human cells are less in number. The results are 
generally similar in that asbestos particles are cytotoxic, 
cause macrophageal phagocytosis and fibroblastic proliferation. 
The importance of trace metals has been examined by leaching and 
the results indicate that trace metals are not involved in the 
cytotoxic response. The human tissue culture experiments 
reported by American, Canadian and European scientists are as 
follows: 


INVESTIGATORS 


CELL OR ASBESTOS 

ORGANS_CYTOTOXICITY 


(567) Mace et al 1980 alveolar 

(568) McLemore et al 1980 macrophages 

(569) McLemore et al 1981 


phagocytosis 
asbestos fibers 

less harmful than 
naked fibers 


(570) Bitterman et al 
1981 


pulmonary 

fibroblasts 


replication factor 


(571) Hart et al 1979 foreskin 

(572) Hart et al 1980 fibroblasts 

(573) Daniel et al 1980 

(574) Hart et al 1980 

(575) Tejwani et al 1980 


u1tramicroscopic 
cytotoxicity 
benzopyrene inter¬ 
action 
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(576) 

Lemaire et al 

1982 

pulmonary 
fibroblasts 

inhibition and 
proliferation 
DNA synthesis 

(577) 

Harris et al 

1979 

bronchus 

ben zanthracene 
interaction 

(578) 

Hirsch et al 

1982 

pleural cells 

proliferation 

(579) 

(580) 

Rajan & Evans 1973 
Reiss et al 1980 

embryonic lung 

embryonic 

intestine 

proliferation 
cytotoxicity 
leaching no 


influence 

Asbestos/Polycyclic Aromatic Amines Interaction . Hart 
et al (671-575) tested in the human foreskin fibroblast culture 
the following amines: benzopyrene, dimethylbenzanthrane, 
nitrosodimethylamine and pyrene. By measuring the concentration 
ratio of cyclic GMP to cyclic AMP, they concluded that each 
polycyclic aromatic amine acts as a cocarcinogen to asbestos. 
The conclusion is based on separate treatment of the cell cul¬ 
ture with one substance, rather that the use of a combination. 
They offer their results in support of the synergism hypothesis 
between asbestos and cigarette smoking. Harris et al (577) 
compared asbestos alone and asbestos with a coating of 
dimethylbenzanthracene. The cultured human bronchial cells were 
penetrated by both coated and uncoated fibers. There was also 
hyperplastic epithelial response with cellular atypia but 


'J 
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their publications did not contain any statement that the coated 
fibers caused more intense changes than uncoated asbestos. 

[280] Immunologic Reactions to Asbestos 

Contrary to the opinion of asbestos monographers and 
bibliographers, the first investigation on the effect of 
asbestos on immunologic events was conducted in 1913 by Coplans 
(581). The adsorptive properties of asbestos was demonstrated 
by incubating the substance in blood serum and detected a loss 
of antityphoid agglutinins and hemolytic complement. The 
advances in immunology and immunopathology during the past 
seventy years has led to the proposal that asbestosis and 
concurrent carcinogenicity are autoimmune diseases. The recent 
reviews on' the immunologic responses as they relate to pulmonary 
fibrosis (582) and to bronchogenic carcinoma (583) generally 
highlight the authors' experimental results. Burrell (584) has 
recently written a commentary on the subject cautioning the 
enthusiasts. The subcategories on immunologic techniques 
include in vitro adsorption of plasma constituents, skin 
testing, lymphocytic reactions, and immunoglobulins. , 

[281] In Vitro Adsorption of Plasma and Serum Proteins 

The list of constituents in the human plasma and serum 
that is adsorbed by asbestos particles includes the following: 
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immunoglobulins and globulins (585, 586); coagulation factors 
XII and VII (587, 588); and complement factors (589, 590). In 
an in vitro system, the serum reacts with the asbestos particles 
leading to dissolution of silica (591, 592). It is the opinion 
of the Indian scientists (591, 592) that the process of 
dissolution is the basic mechanism for pulmonary fibrosis. 

[282] Delayed Hypersensitivity Skin Tests 

In four published studies, most if not all of the 
following skin tests were used: recall test antigens with 
streptokinase-streptodormase, tuberculin purified protein 
derivative and Candida albicans extract; and new sensitization 
testing to dinitrochlorobenzene (583, 593-595). The results 
show a depression in dermal hypersensitivity and acute dermal 
responses in patients with pulmonary asbestosis. The depression 
of dermal hypersensitivity is in agreement with the results of 
cell-mediated immunity described in the next subcategory. 

[283] Cell-Mediated Immunologic Tests 

In patients with pulmonary asbestosis, the results of in 
vitro testing show depression of cell-mediated immunity. The 
evidence is based not only on lymphocytic profile but also on 
lymphocytic response to phytohemagglutinin. It should be noted 
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that results of in vitro tests conform with those of in vivo 
skin testing. The investigators in the United States, Great 
Britain, Poland and South Africa are as follows: 

COUNTRY AND CELL-MEDIATED ASBESTOS EFFECTS 

INVESTIGATORS_TEST_IN PATIENTS_ 


United States 
(596) Barbers et al 
1981 


phytohemagglutinin in vitro 

depression 


(594) Gaumer et al 
1981 


skin hypersensitivity depression in 

asbesstosis 


Great Britain 

(582) Turner-Warwick 1973 lymphocyte responses depression in 
(595) Pierce & skin hypersensitivity asbestosis 

Turner-Warwick 1980 phytohemagglutinin 
(597) Haslam et al 1978 

(597) Campbell et al '80 phytohemagglutinin depression in 

(598) Kagamimori et al lymphocytes asbestosis 

1980 

(600) Wagner et al 1979 

(601) Wagner 1980 

Poland 

(593) Lange et al 1978 skin hypersensitivity depression in 

lymphocyte profile asbestosis 


South Africa 

(583) Kagan et al 1978 skin hypersensitivity depression in 

phytohemagglutinin asbestosis 


Asbestos/Smoking Interaction . Wagner et al (600, 601) 

investigated the formation of lymphocyte E binding rosettes in 


Source: https://www.industrydocuments.ucsf.edu/docs/slbj0000 


2062774613 



Asbestos/Smoking Interactions [200 Series] (Jan. 22, 1983) 136 

British dockyard workers exposed to asbestos dust. They 
concluded that there was increased in vitro rosette formation in 
subjects with radiological evidence of fibrosis who also smoked. 
They also reported changes in leukocyte and lymphocyte counts 
that disagree with the observations of cigarette smokers not 
exposed to asbestos. The publication has several 
inconsistencies with reported information characterizing 
smokers. Although Wagner's publication appeared in 1979, there 
has been no confirmation from other investigators. The 
significance of rosette formation by lymphocytes has been of 
interest to some American immunologists but so far, they have 
not applied the technique to asbestos/smoking interaction. 

[284] Humoral Immune Tests 

Most studies relating to measurements of immunoglobulins 
and antibodies show an increase in workers exposed to asbestos 
compared to controls. There is therefore a paradox in the 
immunologic responses - an increase in humoral immune indicators 
but a decrease in cell-mediated immunity [Category 283], The 
explanation proposed in 1978 by Kagan et al (583) has not been 
accepted by others. The studies showing increased humoral 
mechanisms, including the only negative result from Tyler 
Asbestos Workers Project (602) are as follows: 
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COUNTRY AND HUMORAL IMMUNE 

INVESTIGATORS TESTS_ 


United States 

(602) Nash et al 1981 immunoglobulins 


Egypt 

(603) El-Sewefy et al 1971 

(604) El-Sewefy et al 1974 


serum proteins 
bone marrow cells 


Finland 

(605) Huuskonen et al 1978 autoantibodies 

(606) Huuskonen et al 1979 immunoglobulins 

HLA antigens 


Great Britain 

(582) Turner-Warwick 1973 autoantibodies 

(607) Turner-Warwick 1979 

(608) Gregor et al 1979 HLA antigens 


(609) Stansfield & Edge 
1974 


antinuclear 

antibodies 


Poland 

(610) Lange -et al 1974 

(611) Matej et al 1977 
(593) Lange et al 1978 

(612) Matej et al 1978 

(613) Lange 1980 

(614) Lange 1980 

South Africa 

(615) Kagan et al 1977 
(583) Kagan et al 1978 


antinuclear anti¬ 
bodies 

IgA, IgG, IgM 
HLA antigens 


salivary IgA; se¬ 
rum IgA, IgM, IgE 


WORKERS OR 
PATIENTS 


no effect 


reduced in 
cement asbestos 
pipe workers 

increased in 
asbestos workers 


increased in 
asbestos workers 
no change 

present in ship¬ 
yard asbestos 
workers 


present in 
asbestosis 
higher levels of 
Ig's 


increased in 
asbestosis 
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[285] Miscellaneous Tests Including Lymphocytic Hydroxylase 
Activity. 

There are immunologic observations other than cell- 
mediated or humoral testing. They include the following: 
leukopenia among asbestos miners (616); higher lymphocytic 
adenosine deaminase activity among workers exposed- to asbestos 

(617) ; induction of aryl hydrocarbon hydroxylase activity in 
alveolar macrophages and blood lymphocytes in asbestos workers 

(618) ; no effect (619) or increased (620) in chromosome 
alterations in human lymphocytes; and increased in metabolism 
of polymorphonuclear- leukocytes (621). 

Asbestos/Benzopyrene Interaction . There are two studies 
that show conflicting results. Both were designed to obtain 

proof for the synergism between asbestos and cigarette smoking 

* 

by examining aryl hydrocarbon hydroxylase activity of pulmonary 
macrophages and blood lymphocytes obtained from asbestos exposed 
workers. The first group of study was conducted by a 
Scandinavian group and showed negative effects: no difference 

in enzyme induction between smoking and nonsmoking asbestos 
workers (622, 623). Subsequently, a Texas group of 

investigators supported by the Council for Tobacco Research, 
oblivious to the 1980 Swedish publications, found positive proof 
for the synergism hypothesis (618). This compiler had always 
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regarded the Swedish work as definitive in nature since the 
negative results were derived from human cells and would 
therefore negate the positive results of animal studies 
[Category 160]. The situation has been changed by the positive 
results reported by the Texas group. Incidentally, the Texan 
group is not the Tyler Asbestos Workers Project! 

[290] Asbestos/Cigarette Smoking Interactions Derived from 

Human Postmortem and Antemortem Studies . 

The above review of the literature on human pathology and 
in vitro tests highlights three techniques that support the 
synergism concept between asbestos and cigarette smoking, 
namely: [Category 270] foreskin fibroblast culture; [Category 
283] rosette formation by lymphocytes; and [Category 285] aryl 
hydrocarbon hydroxylase of lymphocytes. However additional 
studies are needed to resolve the question of applicability of 
conflicting results to epidemiologic studies. 

On the other hand, two techniques do not support the 
asbestos/smoking interaction concept: [Category 241] sputum 
cytology; and [Category 235 ] pulmonary content of asbestos 
bodies and fibers. There is a striking absence of human 
histopathologic observations applied to the interaction 
hypothesis, yet the technique has been used to demonstrate the 
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separate effects of asbestos particles and cigarette smoking on 
the human lungs. 

In a 1982 review of the literature, Craighead and Mossman 
summarized the biologic mechanisms that would account for the 
"synergistic carcinogenic effects of asbestos and cigarette 
smoke in the respiratory tract". Their explanations were 
derived from the results of their own animal studies [Categories 
184, 190 and 192]. The observations by other investigators 
relating to human pathology and cytology were completely 
overlooked. 
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BIBLIOGRAPHY AND CUMULATIVE AUTHOR INDEX 


Among the 252 articles for Categories 200s, a duplicate 
copy of 107 or 42 percent was received from (X). The cumulative 
total for Categories 100s and 200s is 277 out of 624 articles or 
44 percent. The geographical distribution of the authors 
contained in the Bibliographies are as follows: 


United States Categories 200s 


Cumulative 


UAR 
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1 
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11 

16 

UCT 
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1 

2 
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2 

5 
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2 
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Illinois 

8 

10 
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Iowa 


3 
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3 

4 
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2 

5 
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4 

19 
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1 
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2 

7 
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Minnesota 

3 

14 
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1 

2 
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1 

10 
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2 
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1 

1 
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4 

10 
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17 

36 
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9 

17 
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6 

10 
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2 

8 
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1 

2 
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17 

19 

(JUT 

Utah 

1 
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UVT Vermont 

2 

9 

UWA Washington 


6 

UWI Wisconsin 


1 

UWV West Virginia 

1 

3 

Total Articles 

99 

228 

Percent of Total 

39% 

36% 
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Cumulative 
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4 

5 
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Belgium 

1 

2 
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8 

19 

DEN 
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1 

1 
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4 

4 
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Finland 

4 

5 
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France 

19 

38 

GBR 

Great Britain 

62 
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4 

22 
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3 

26 

ISR 
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1 

1 
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Italy 

10 

18 
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Japan 


5 
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Netherlands 

3 

4 

NOR 

Norway 

4 

4 

POL 

Poland 

6 

8 

ROM 

Romania 

2 

2 

RUS 

Russia 


8 

SAF 

South Africa 

9 

33 

SWE 

Sweden 

3 

3 

SWI 
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2 

2 

TAI 

Taiwan 


1 
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3 

3 

Total Articles 
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Percent of Total 

61% 

64% 


[Note: Bibliography for categories 200s start on next page] 
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In 1967, Kleinfeld et al <660) reported the mortality 
pattern for 152 asbestos workers in New York State, who had 15 
or more years of asbestos exposure by 1945 or had achieved 15 
years of exposure to asbestos dust between 1945 and 1965. The 
observed mortality rates compared to those reported by Selikoff 
et al were as follows: 

CAUSE OF NEW YORK STATE NEW YORK-NEW JERSEY 

DEATH_NUMBER %_NUMBER %_ 


All deaths 46 

100.0% 255 

100% 

All malignancies 

50.0% 

37% 

Lung & pleural malignancies 

26.1% 

18% 

Gastrointestinal & peritoneum 

15.2% 

11% 

All other malignancies 

Cardiac deaths (other than 

8.7% 

— 

cor pulmonale) 

28.3% 

« • • 

Asbestosis & complications 

4.3% 

4% 

Residual causes 

13.1% 

• • • 


In the above mentioned pulication of Kleinfeld et al (660) as 
well as in subsequent publications (661, 662) appearing 

respectively in 1968 and 1973, the authors did not mention the 
asbestos/smoking interaction. Other articles by Kleinfeld 
relating to asbestos mining are discussed below [Category 339]. 

[333] Plumbers and Pipefitters Reported by NIOSH 
Epidemiologists 

In 1976, the United Association of Journeymen and 
Apprentices of the Plumbing and Pipefitting Industries 


'i 
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requested NIOSH to conduct a mortality study of its members. 
The Union made its computerized death benefit record of 30468 
death benefits claimed from 1968 to 1975 available to the NIOSH 
epidemiologist (663). This represented 10 percent of 330000 
members of the union and is 17.8 times larger than the union 
membership used by Selikoff et al. The proportional mortality 
ratios (PMRs) for male plumbers and pipefitters combined, and 
for plumbers only, were as follows: 

CAUSE OF PMRs PMRs 
DEATH__PLUMBERS & PIPEFITTERS PLUMBERS 


All causes 

1.00 

1.00 

All malignancies 

1.13 

1.27 

Digestive organs & peritoneum 

1.07 

1.25 

Esophageal cancer 

1.55 

2.75 

Lung, bronchus & trachea cancer 

1.22 

1.29 


While significant excesses were found for the study group as a 
whole, these excesses appear to be confined to those union mem¬ 
bers who were plumbers by trade. Since plumbers, pipefitters 
and insulators are likely to work together, a question whether 
common chemical hazards exist needs to be raised. It is also 
possible that asbestos used by insulators influence plumbers, 
and vice versa for soldering fumes. 

[334] Boilermakers Reported by University of Washington 
Epidemiologists 
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0407 

Grieger GR (1976) 

Environ Health Perspect 18:222-223 

The use of soluene and ROH as tissue digestants for the 
determination of asbestos in tissue. (Letter) 

0408 

Vallyathan NV, Green FHY, Craighead JE (1980) 

Pathol Annu 15:78-104 

Techniques for in situ particle identification. In: Recent 
advances in the study of mineral pneumoconiosis. (X) 

0409 

Milne JEH (.1971) 

Trans Soc Occup Med 21:118-121 

Developmental changes in asbestos bodies and their significance. 
0410 

Bignon J (1970) 

J Franc Med Chir Thorac 24:71-86 

Method of isolation and concentration of "ferruginous bodies" in 
the human lung. Their incidence and significance. 

0411 

Jaurand MC, Goni J, Janrot P, Sebastien P, Bignon J (1976) 

Rev Fr Mai Resp Suppl 2 4:111-120 

Solubility of chrysotile in vitro and in human lungs. (French) 
0412 

Thomassin JH, Touray JC, Baillif P, Jaurand MC et al (1980) 

IARC Sci Publ No 30 105-112 

Surface interaction between chrysotile and solutions (Dissolution 
and adsorption): Systematic x-ray photoelectron spectroscopy 
study. In: Biological effects of mineral fibers. (X) 

0413 

Sebastien P, Janson X, Gaudichet A, Hirsch A, Bignon J (1980) 

IARC Sci Publ No 30 237-246 

Asbestos retention in human respiratory tissues: comparative 
measurements in lung parenchyma and in parietal pleura. In: 
Biological effects of mineral fibers. (X) 

0414 

Le Bouffant L (1974) 

Environ Health Perspect 9:149-153 

Investigation and analysis of asbestos fibers and accompanying 
minerals in biological materials. 


1 
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0415 

Le Bouffant L, Bruyere S, Martin JC, Tichoux G, Normand C (1976) 
Rev Pr Mai Resp Suppl 2 4:121-141 

Some observations on asbestos fibres and various mineral 
constituants in asbestosic lungs. In: The pathologie of 
asbestosis. (X) 

0416 

Fondimare A, Desbordes J (1974) 

Environ Health Perspect 9:147-148 
Asbestos bodies and fibers in lung tissues. 

0417 

Lavoinne A, Maitrot B, Gray H, Tayot J (1976) 

Rev Fr Mai Resp Suppl 2 4:141-144 

Quantitative analysis of nickel by atomic absorption without 
flames in the human parenchyma. In: The pathology of asbestosis. 
(X) 

0418 

Berry JP, Henoc Ing, P, Galle P, Pariente R (1976) 

Am J Pathol 83:427-456 

Pulmonary mineral dust. A study of ninety patients by electron 
microscopy, electron microanalysis, and electron micro¬ 
diffraction . 

0419 

Freidrichs KH, Otto H (1981) 

Am Ind Hyg Assoc J 42:150-156 

Fibers in human lung dust samples: a scanning electron micro¬ 
scope study. 

0420 

Blount M, Holt PF, Leach AA (1966) 

Biochem J 101:204-207 

The protein coating of asbestos bodies. 

0421 

Davis JMG (1964) 

Br J Exp Path 45:642-646 

The ultrastructure of asbestos bodies from human lung. 

0422 

Ashcroft T (1968) 

Br Med J 2:696-697 
Asbestos bodies. 
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0423 

Ashcroft T, Heppleston AG (1973) 

J Clin Path 26:224-234 

The optical and electron microscopic determination of pulmonary 
asbestos fibre concentration and its relation to the human 
pathological reaction. 

0424 

Ashcroft T, Heppleston AG (1973) 

IARC Sci Publ No. 8 236-237 

Asbestos fibre concentration in relation to pulmonary reaction. 
In: Biological effects of asbestos. (X) 

0425 

Henderson WJ, Harse J, Griffiths K (1969) , 

Europ J Cancer 5:621-624 

A replication technique for the identification of asbestos fibres 
in mesotheliomas. 

0426 

Pooley FD, Oldham PD, Um CH, Wagner JC (1970) 

Oxford University Press, Cape Town 108-116 

The detection of asbestos in tissues. In: Pneumoconiosis 

(Int Conf Johannesburg 1969) (X) 

0427 

Pooley FD (1979) 

IARC Sci Publ No. 8 50-53 

Methods for assessing asbestos fibres and asbestos bodies in 
tissue by electron microscopy. In: Biological effects of asbes¬ 
tos. (X) 

0428 

Pooley FD, Clark N (1979) 

Ann NY Acad Sci 300:711-716 

Fiber dimensions and aspect ratio of crocidolite, chrysotile, 
and amosite particles detected in lung tissue specimens. In: 
Health hazards of asbestos exposure. (X) 

0429 

Pooley FD, Clark NJ (1980) 

IARC Sci Publ No. 30 1:79-86 

A comparison of fibre dimensions in chrysotile, crocidolite and 
amosite particles from samples of airborne dust and from post¬ 
mortem lung tissue specimens. (X) 
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0430 

Gaudichet A, Sebastien P, Clark NJ, Pooley FD (1980) 

IARC Sci Publ No. 30 1:61-68 

Identification and quantification of asbestos fibres in human 
tissues. In: Biological effects of mineral fibres. (X) 

0431 

Wagner JC (1973) 

IARC Sci Publ No. 8 11-12 

Progress in pathology/experimental pathology. In: Biological 
effects of asbestos. (X) 

0432 

Oldham PD (1973) 

IARC Sci Publ No. 8 45-49 

A trial of techniques for counting asbestos bodies in tissue. 
In: Biological effects of asbestos. (X) 

0433 

Timbre11 V (1980) 

IARC Sci Publ No. 30 113-126 

Measurement of fibres in human lung tissue. In: Biological ef¬ 
fects of mineral fibres. (X) 

0434 

Lawther PJ (1971) 

Proc R Soc Med 64:833-834 

Asbestos: Some nonradiological aspects. 

0435 

Acheson ED, Gardner MJ (1980) 

Lancet 1:706 

Possible synergism between chrysotile and amphibcle asbestos. 
(X) 

0436 

Morgan A, Holmes A (1980) 

Br J Ind Med 37:25-32 

Concentrations and dimensions of coated and uncoated asbestos 
fibres in the human lung. (X) 

0437 

Morgan A, Holmes A (1982) 

Br J Ind Med 39:62-69 

Concentrations and characteristics of amphibole fibres in the 
lungs of workers exposed to crocidolite in the British gas-mask 
factories, and elsewhere, during the second world war. 
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0438 

Narang S (1980) 

Indian J Biochem Biophys Suppl 17:24 

Asbestos-induced hemolysis and formation of asbestos bodies. (X) 
0439 

Governa M, Vadala CR (1972) 

Int Arch Arbeitsmed 30:273-282 

Histochemical demonstration of hematoidin in the innermost layers 
of human asbestos body coating. 

0440 

Governa M, Rosanda C (1972) 

Br J Ind Med 29:154-159 

A histochemical study of the asbestos body coating. 

0441 

Planteydt HT (1973) 

IARC Sci Publ No. 8 80-81 

Discussion summary. Assessments of methods in the studies of the 
biological effects of asbestos. 2. Pathology. In: Biological 
effects of asbestos." (X) 

0442 

Stumphius J, Meyer PB (1968) 

Ann Occup Hyg 11:283-293 
Asbestos bodies and mesothelioma. 

0443 

Gylseth B, Ophus EM, Mowe G (1979) 

Scand J Work Environ Health 5:151-157 

Determination of inorganic fiber density in human lung tissue by 
scanning electron microscopy after low temperature ashing. (X) 

0444 

Ophus EM, Mowe G, Osen KK, Gylseth B (1980) 

Br J Ind Med 37:375-381 

Scanning electron microscopy and x-ray microanalysis of mineral 
deposits in lungs of a patient with pleural mesothelioma. (X) 

0445 

Gylseth B, Mowe G, Skaug V, Wannag A (1981) 

Scand J Work Environ Health 7:109-113 

Inorganic fibers in lung tissue from patients with pleural 
plagues or malignant mesothelioma. (X) 
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0446 

Gylseth B, Baunan R (1981) 

Scand J Work Environ Health 7:190-195 

Topographic and size distribution of asbestos bodies in exposed 
human lungs. (X) 

0447 

Goldstein B, Rendall REG (1970) 

Oxford University Press, Cape Town 92-98 

Ferruginous bodies. In: Pneumoconiosis (Proc Int Conf Johannes¬ 
burg 1969) (X) 

0448 

Glyn Thomas R, Sluis-Cremer GK (1977) 

Br J Ind Med 34:281-290 

200 kV xeroradiography in occupational exposure to silica and 
asbestos. 

0449 

Bossard E, Stolkin I, Spycher MA, Ruttner JR (1980) 

IARC Sci Publ No. 30 _ 35-41 

Quantification and particle size distribution of inhaled fibres 
in the lung. In: Biological effects of mineral fibres. (X) 

0450 

Cauna 0, Totten RS, Gross P (1965) 

JAMA 192:371-373 

Asbestos bodies in human lungs at autopsy. 

0451 

Gross P (1969) 

Arch Environ Health 19:186-188 

Pulmonary ferruginous bodies in city dwellers. A study of their 
central fiber. 

0452 

Davis JMG, Gross P (1973) 

IARC Sci Publ No. 8 238-242 

Are ferruginous bodies an indication of atmospheric pollution by 
asbestos? In: Biological effects of asbestos. (X) 

* 

0453 

Suzuki Y, Churg J (1969) 

Am J Pathol 55::79-107 

Structure and development of the asbestos body. 
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0454 

Langer AM, Rubin I, Selikoff IJ (1970) 

Oxford University Press, Cape Town 57-69 

Electron microprobe analysis of asbestos bodies. In: Pneumo¬ 
coniosis (Proc Int Conf Johannesburg 1969). (X) 

0455 

Selikoff IJ, Hammond EC (1970) 

Oxford University Press, Cape Town 99-105 

Asbestos bodies in the New York City population in two periods of 
time. In: Pneumoconiosis (Proc Int Conf Johannesburg. 1969) (X) 

0456 

Langer AM, Ashley R, Baden V, Berkley C, Hammond EC et al (1973) 

J Occup Med 15:287-295 

Identification of asbestos in human tissue. 

0457 

Langer AM, Pooley FD (1973) 

IARC Sci Publ No. 8 119-125 

Identification of single asbestos fibres in human tissue. In: 
Biological effects of asbestos. (X) 

0458 

Langer AM, Mackler AD, Pooley FD (1974) 

Environ Health Perspect 9:63-80 

Electron microscopical investigation of asbestos fibers. 

0459 

Auerbach 0, Hammond EC, Selikoff IJ, Parks VR et al (1977) 

Environ Res 14:286-304 

Asbestos bodies in lung parenchyma in relation to ingestion and 
inhalation of mineral fibers. (X) 

0460 

Selikoff IJ, Lee DHK (1978) 

Academic Press, New York 393-412 
Asbestos and Disease. 

0461 

Ehrenreich T, Selikoff IJ (1981) 

Am J Forensic Med Pathol 2:67-74 

Asbestos fibers in human lung. Forensic significance. (X) 


'i 
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0462 

Churg A, Warnock ML (1977) 

Lab Invest 36:334 

Analysis of the cores of ferruginous (asbestos) bodies from the 
general population. 

0463 

Churg A, Warnock ML (1977) 

Arch Pathol Lab Med 101:629-634 

Correlation of quantitative asbestos body counts and occupation 
in urban patients. 

0464 

Churg A, Sakoda N, Warnock ML 
Am J Clin Pathol 68:513-517 
A simple method for preparing 
microscopic examination. 

0465 

Churg A, Warnock ML (1978) 

Lab Invest 37:280, r 286 
Analysis of the cores of ferruginous (asbestos) bodies from the 
general population. I. Patients with and without lung cancer. 

0466 

Churg AM, Warnock ML, Green N (1979) 

Lab Invest 40:31-38 

Analysis of the cores of ferruginous (asbestos) bodies from the 
general population. II. True asbestos bodies and pseudoasbestos 
bodies. (X) 

0467 

Churg A, Warnock ML (1979) 

Am Rev Resp Dis 120:781-786 

Analysis of the cores of asbestos bodies from members of the 
general population: patients with probable low—degree exposure 
to asbestos. (X) 

0468 

Churg AM, Warnock ML (1979) 

Chest 76:143-149 

Numbers of asbestos bodies in urban patients with lung cancer and 
gastrointestinal cancer and in matched controls. (X) 


(1977) 

ferruginous bodies for electron 
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0469 

Churg AM, Warnock ML (1979) 

Lab Invest 40:622-626 

Analysis of the cores of ferruginous (asbestos) bodies from the 
general population. III. Patients with environmental exposure. 
(X) 

0470 

Warnock ML, Churg AM (1980) 

Chest 77:129-130 
Asbestos bodies (editorial) 

0471 

Churg A, Warnock ML (1980) 

Am Rev Resp Dis 122:669-678 

Asbestos fibers in the general population. (X) 

0472 

Churg AM, Warnock ML (1981) 

Am J Pathol 102:447-456 

Asbestos and other,, ferruginous bodies. Their formation and 
clinical significance. (X) 

0473 

Churg A (1982) 

Hum Pathol 13:381-392 

Fiber counting and analysis in the diagnosis of asbestos-related 
disease. <(X) 

0474 

Thomson JG, Path FC, Graves WM (1966) 

Arch Pathol (Chicago) 81:458-464 
Asbestos as an urban air contaminant. 

0475 

Dicke TE, Naylor B (1969) 

Dis Chest 56:122-125 

Prevalence of "asbestos" bodies in human lungs at necropsy. 

0476 

Tabershaw IR (1968) 

Occup Med 10:32-37 

Asbestos as an environmental hazard. 
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0477 

Bhagavan BS, Koss LG (1976) 

Arch Pathol Lab Med 100:539-541 

Secular trends in prevalence and concentration of pulmonary 
asbestos bodies - 1940 to 1972. 

0478 

Breedin PH, Buss DH (1976) 

South Med J 69:401-404 

Ferruginous (asbestos) bodies in the lungs of rural dwellers, 
urban dwellers, and patients with pulmonary neoplasms. 

0479 

Felton JS (1980) 

JAMA 244:1675 

The autopsy and asbestos exposure. 

0480 

Wright GW (1969) 

Am Rev Resp Dis 100:467-479 
Asbestos and health in 1969. 

0481 

Xipell JM, Bhathal PS (1969) 

Pathology 1:327-330 

Asbestos bodies in lungs: an Australian report. 

0482 

McCullagh SF (1978) 

Lancet 2:844 

Non—occupational exposure to asbestos. 

0483 

Dionne GP, Beland JE, Wang NS (1976) 

Arch Pathol Lab Med 100:398 

Primary leiomyosarcoma of the diaphragm of an asbestos worker. 
0484 

Anjilvel L, Thurlbeck WM (1966) 

Canad Med Assoc J 95:1179-1182 

The incidence of asbestos bodies in the lungs at random 
necropsies in Montreal. 

0485 

Shugar S (1979) 

Natl Res Counc Can Publ 92-96 

Effects of asbestos in the Canadian environment. Effects of 
asbestos in man. Asbestos bodies and ferruginous bodies. (X) 
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0486 

Francis D, Jussuf A, Mortensen T, Sikjaer B, Viskum K (1977) 
Scand J Resp Dis 58:193-196 

Hyaline pleural plaques and asbestos bodies in 198 randomized 
autopsies. 

0487 

Sebastien P, Fondimare A, Bignon J, Monchaux G et al (1977) 
Pergamon Press 435-466 

Topographic distribution of asbestos fibres in human lung in 
relation to occupational and non-occupational exposure. In: 
Inhaled Particles IV (Proc Int Symp Edinburgh 1975) 

0488 

Meurman LO, Hormia M, Isomaki M, Sutinen S (1970) 

Oxford University Press Cape Town 404-407 

Asbestos bodies in the lungs of a series of Finnish lung cancer 
patients. In: Pneumoconiosis (Proc Int Conf Johannesburg 1969) 
(X) 

0489 

Friedrichs KH, Otto H (1981) 

Am Ind Hyg Assoc 42:150-156 

Fibers in human lung dust samples: a scanning electron micro¬ 
scope study. (X) 

0490 

Lewinsohn.HC (1968) 

Br Med J 2:120 
Asbestos bodies. 

0491 

Roberts GH (1967) 

J Clin Path 20:570-573 

Asbestos bodies in lungs at necropsy. 

0492 

Um CH (1971) 

Br Med J 2:248-252 

Study of the secular trend in asbestos bodies in lungs in 
London 1936-66. 

0493 

Oldham PD (1973) 

IARC Sci Publ No. 8 231-235 

Asbestos in lung tissue. In: Biological effects of asbestos. 

(X) 
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0494 

Doniach I, Swettenham KV, Hathorn MKS (1975) 

Br J Ind Med 32:16-30 

Prevalence of asbestos bodies in a necropsy series in East 
London: association with disease, occupation, and domiciliary 

address. 

0495 

McDonald AD (1980) 

IARC Sci.Publ No. 30 681-685 

Mineral fibre content of lung in mesothelial tumours: 
preliminary report. In: Biological effects of mineral fibres. 
(X) 

0496 

Stovin PGI, Partridge P (1982) 

Thorax 37:185-192 

Pulmonary asbestos and dust content in East Anglia. 

0497 

Polliack A, Sacks -MI (1968) 

Israel J Med Sci 4:223-226 

Prevalence of asbestos bodies in basal lung smears. 

0498 

Peacock PR (1968) 

Lancet 1:1153-1154 

Detection of asbestos in asbestos bodies. 

0499 

Peacock PR, Biancifiori C, Bucciarelli E (1969) 

Europ J Cancer 5:147-153 

Retrospective search for asbestos bodies in necropsies and 
biopsies on cases of primary malignant disease of the lung. 

0500 

Peacock PR, Biancifiori C, Bucciarelli E (1969) 

Europ J Cancer 5:155-158 

Examination of lung smears for asbestos bodies in 109 consecutive 
necropsies in Perugia. 

0501 

Ghezzi I, Molteni G, Puccetti O (1967) 

Med Lavoro 58:223-227 

Asbestos bodies in the lungs of inhabitants of Milan. 
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0502 

Bianchi C, Brollo A, Miniussi C, Bittesini L (1981) 

Tumori 67:279-282 

Asbestos exposure in the Monfalcone area. A social and patho¬ 
logical study of 100 autopsy cases. (X) 

0503 

Betta PC (1982) 

Med Lavoro 1:58-64 

Asbestos bodies in the general population of the District of 
Alessandria: an autopsical survey and correlation of quantitative 
asbestos body counts, occupation and residence. (X) 

0504 

Thomson JG, Kaschula ROC, MacDonald RR (1963) 

S Afr Med J 37:77-81 

Asbestos as a modern urban hazard. 

0505 

Hagerstrand I, Seifert B (1973) 

Acta Pathol Microbiol Scand 81:457-460 

Asbestos bodies and pleural plaques in human lungs at necropsy. 
0506 

Stolkin I, Ruettner JR, Sahu AP, Schibli L, Spycher MA (1981) 
Staub Reinhalt Luft 41:118-122 

Electromicfoscopic determination of the number and size distribu¬ 
tion of mineral fibres in asbestos and nonasbestos exposed lungs. 
(X) 

0507 

Plamenac P, Pikula B, Kahvic M, Markovic z, Selak I et al (1971) 
Acta Med Jug 25:325-332 

Incidence of asbestos bodies in basal lung smear. 

0508 

Dimov D, Beritic-Stahuljak B, Beritic T, Bunarevic A (1975) 

Plucne Bolesti Tuberk 27:211-217 

Asbestos bodies in the autopsy findings of the inhabitants of 
Zagreb and their relationship to malignant tumors. (X) 

0509 

Cook PM (1979) 

Ann NY Acad Sci 330:717-724 

Preparation of extrapulmonary tissues and body fluids for quanti¬ 
tative transmission electron microscope analysis of asbestos and 
other mineral particle concentrations. (X) 
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0510 

Roggli VL, Greenberg SD, McLarty JL, Hurst GA et al (1980) 

Arch Otolaryngol 106:533-535 

Asbestos body content of the larynx in asbestos workers. (X) 

0511 

Auerbach 0, Conston AS, Garfinkel L, Parks VR et al (1980) 

Chest 77:133-137 

Presence of asbestos bodies in organs other than the lung. 

0512 

Gold C (1971) 

J Clin Pathol 24:481 
Asbestos in tumours. 

0513 

Langer AM (1974) 

Environ Health Perspect 9:229-233 

Inorganic particles in human tissues and their association with 
neoplastic disease. 

0514 

Rickert RR (1974) 

Environ Health Perspect 9:237-238 

Technique for the systematic examination of colon - rectum 
specimens. 

0515 

Carter RE, Taylor WF (1980) 

Environ Res 21:85-93 

Identification of a particular amphibole asbestos fiber in tissue 
of persons exposed to a high oral intake of the mineral. (X) 

0516 

Patel-Mandlik KJ (1981) 

Arch Environ Contam Toxicol 10:47-54 

Asbestos fibers in normal and cancerous human kidneys. (X) 

0517 

Lynch KM, Smith WA (1930) 

JAMA 95:659-661 

Asbestosis bodies in sputum and lung. 

0518 

Gloyne SR (1931) 

J Ind Hyg 13:85-86 

A method of staining the asbestosis bodies found in the sputum of 
asbestos workers. 
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0519 

Stewart MJ, Tattersall N, Haddow AC (1932) 

J Path Bact 35:737-741 

On the occurrence of clumps of asbestosis bodies in the sputum of 
asbestos workers. 

0520 

Simson FW, Strachan AS (1931) 

J Path Bact 34:1-4 

Asbestosis bodies in the sputum: a study of specimens from fifty 
workers in an asbestos mill. 

0521 

Greenberg SD, Hurst GA, Christianson SC, Matlage WJ (1976) 

Am J Clin Pathol 66:815-822 

Pulmonary cytopathology of former asbestos workers. Report of 
the first year. 

0522 

Zeluff GW, Jenkins DE, Greenberg SD (1976) 

Heart Lung 5:482-484 
Asbestos - useful and dangerous. 

0523 

Greenberg SD, Hurst GA, Matlage WE, Christianson CS (1976) 

Tex Med 72:39-43 

Sputum cytopathological findings in former asbestos workers. 

0524 

Farley ML, Greenberg SD, Shuford EH Jr et al (1977) 

Acta Cytol 21:693-700 

Ferruginous bodies in sputa of former asbestos worker. 

0525 

McLarty JW, Greenberg SD, Hurst GA,Spivey CG, et al (1980) 

Acta Cytol 24:70 

Statistical comparison of aerosol-induced and spontaneous sputum 
specimens in the Tyler asbestos workers programs. (X) 

0526 

McLarty JW, Greenberg SD, Hurst GA, Spivey CG et al (1980) 

J Occup Med 22:92-96 

The clinical significance of ferruginous bodies in sputa. (X) 
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0527 

Roggli VL, Greenberg SD, McLarty JW, Hurst GA et al (1980) 

Am Rev Resp Dis 122:941-945 

Comparison of sputum and lung asbestos body counts in former 
asbestos workers. (X) 

0528 

McLarty JW, Farley ML, Greenberg 3D, Hurst GA, Mabry LC (1980) 
Acta Cytol 24:460-465 

Statistical comparison of aerosol-induced and spontaneous sputum 
in the Tyler asbestos workers program. (X) 

0529 

McLarty JW, Greenberg SD, Hurst GA (1981) 

Acta Cytol 25:445-446 

Ferruginous bodies and cellular atypia in sputum of former 
asbestos workers. (X) 

0530 

Greenberg SD, McLarty JL, Toggli VL, Hurst GA et al (1982) 

Am Rev Respir Dis Suppl 125:153 

Asbestos bodies in sputum: their clinical significance. (X) 
0531 

Attia OM, El-Sewefy AZ, Wassef SA (1975) 

J Egypt Med Assoc 58:427-433 

Sputum picture in workers at an Egyptian asbestos-cement pipe 
factory. 

0532 

Huuskonen MS, Taskinen E, Vaaranen V (1978) 

Scand J Work Environ Health 4:284-294 
Sputum cytology of asbestosis patients. 

0533 

Planteydt HT, Stumphius J, Spuyman J (1964) 

Nederl T Geneesk 108:2378-2389 
Asbestos bodies in shipyard workers. 

0534 

Plamenac P, Nikulin A, Pikula B, Markovic Z (1978) 

Acta Med Iugosl 32:297-309 

Cytology of the respiratory tract in asbestos miners. (X) 
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0535 

Jaurand MC, Gaudichet A, Atassi K, Sebastien P, Bignon J (1980) 
Bull Eur Physiopathol Respir 16:595-606 

Relationship between the number of asbestos fibres and the cellu¬ 
lar and enzymatic content of bronchoalveolar fluid in asbestos 
exposed subjects. (X) 

0536 

Brambilla C, Kaehler D, Brambilla E, Fourcy P et al :(1980) 

Am Rev Respir Dis Suppl 121:225 

Interest of mineralogical studies on brcnchiolo alveolar lavage. 
(X) 

0537 

Di Menza L, Hirsch A, Sebastien P, Gaudichet A, Bignon J (1980) 
IARC Sci Publ No. 30 2:609-614 

Assessment of past asbestos exposure in patients: occupational 
questionnaire versus monitoring in broncho-alveolar lavage. In: 
Biological effects of mineral fibres. (X) 

0538 

Braude AC, Chamberlain DW, Rebuck AS (1982) 

Am Rev Respir Dis Suppl 125:106 

Asbestos fibers in bronchoalveolar lavage fluid in patients with 
diffuse interstitial lung disease. (X) 

0539 

Haslam PL, Turton CWG, Heard B, Lukoszek A, Collins JV (1980) 
Thorax 35:9-18 

Bronchoalveolar lavage in pulmonary fibrosis: comparison of cells 
obtained with lung biopsy and clinical features. (X) 

0540 

Naylor B (1977) 

Acta Cytol 21:490-492 

Regarding cyanophilic bodies, toxoplasma cysts and ferruginous 
bodies. 

0541 

Gee JBL, Pick RB (1980) 

Thorax 35:1-8 
Bronchoalveolar lavage. (X) 

0542 

Van Ordstrand HS, Effler DB, McCormack LJ (1955) 

AMA Arch Ind Health 12:26-32 

The value of lung biopsy in the diagnosis of occupational 
pulmonary dseases. 
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0543 

Smith WG (1964) 

Thorax 19:68-78 

Needle biopsy of the lung. With special reference to diffuse 
lung disease and the use of a new needle. 

0544 

Mann B, Sinha CN (1966) 

Dis Chest 50:504-508 

Jack needle lung biopsy in pneumoconiosis. 

0545 

Walton M, Skeoch T (1968) 

Thorax 23:556-562 

Diagnosis of asbestosis by needle lung biopsy. 

0546 

Morgenroth K (1973) 

Beitr Pathol 148:199-210 

Cellular reaction in the human lung caused by inhalation of 
asbestos dust over long periods. 

0547 

Mitchell RI (1977) 

Pergamon Press, Oxford 163-173 

Lung deposition in freshly excised human lungs. In: Inhaled 
Particles IV. (X) 

0548 

Harris RL, Timbrell V (1977) 

Pergamon Press, Oxford 75-89 

The influence of fibre shape in lung deposition. Mathematical 
estimates. In: Inhaled Particles IV. (X) 

0549 

Palmes ED, Lippmann M (1977) 

Pergamon Press, Oxford 127-136 

Influence of respiratory air space dimensions on aerosol 
deposition. In: Inhaled Particles IV. (X) 

0550 

Yu CP, Taulbee DB (1977) 

Pergamon Press, Oxford 35-47 

A theory of predicting respiratory tract deposition of inhaled 
particles in man. In: Inhaled Particless IV. (X) 
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0551 

Wyard S (1914) 

J Pathol Bact 18:485-489 

The action of asbestos fibre on the components of a simple 
haemolytic system. 

0552 

Light WG, Wei ET (1977) 

Nature 265:537-539 

Surface charge and asbestos toxicity. 

0553 

Light WG, Wei ET (1977) 

Environ Res 13:135-145 

Surface charge and hemolytic activity of asbestos. 

0554 

Light WG, Wei ET (1980) 

Academy Press, London 139-145 

18. Surface charge and a molecular basis for asbestos toxicity. 
In: The in vitro effects of mineral dust III. (X) 

0555 

Schnitzer RJ, Bunescu G (1970) 

Arch Environ Health 20:481-482 

Polymer as selective antagonists of hemolytic asbestos fibers. 
0556 

Oepasse J (1982) 

Environ Res 27:384-388 

Influence of the sialic acid content of the membrane of its 
susceptibility to chrysotile. 

0557 

El-Shobaki FA, El Sewefy AZ (1973) 

Med Lavoro 64:417-422 

The effect of exposure to asbestos dust on iron metabolism in 
Egyptian workers. 

0558 

Jaurand MC, Bignon J (1979) 

Thorax 34:694 

Interaction of fibres with human and animal cells. (X) 

0559 

Jaurand MC, Magne L, Bignon J (1979) 

Br J Ind Med 36:113-116 

Inhibition by phospholipids of haemolytic action of asbestos. (X) 


'i 
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0560 

Jaurand MC, Renier A, Bignon J (1980) 

Academic Press, London 121-124 

15. The adsorption of phospholipids and red blood cell membranes 
on chrysotile fibres. Inj The in vitro effects of mineral 
dusts. (X) 

0561 

Jaurand MC, Thomassin JH, Baillif P, Magne L et al (1980) 

Br J Ind Med 37;169-174 

Chemical and photoelecton spectrometry analysis of the adsorption 
of phospholipid model membranes and red blood cell membranes on 
to chrysotile fibres. 

0562 

Sykes SE, Morgan A, Holmes A (1980) 

Academic Press, London 113-119 

14. The haemolytic activity of chrysotile asbestos. In; The in 
vitro effects of mineral dusts. (X) 

0563 

Gabor S, Anca Z (1975) 

Br J Ind Med 32:39-41 

Effect of asbestos on lipid peroxidation in the red cells. 

0564 

Gabor S, Frits T, Anca Z (1975) 

Int Arch Occup Environ Health 36:47-55 

Effects of quartz and asbestos on erythrocyte surface charge. 

0565 

Harington JS, Macnab GM, Miller K, King PC (1971) 

Med Lavoro 62:171-176 

Enhancement of haemolytic activity of asbestos by heat-labile 
factors in fresh serum. 

0566 

Harington JS, Miller K, Macnab G (1971) 

Environ Res 4:95-117 
Hemolysis by asbestos. 

0567 

Mace ML Jr, Brinkley BR, McLemore RL, Martin RR et al (1980) 

Eur J Cell Biol 22:568 

Scanning electron microscopic characterization of interactions 
between asbestos fibers and human pulmonary macrophages. (X) 
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0568 

McLemore TL, Mace ML Jr, Roggli V, Marshall MV et al (1980) 

Cancer Lett 9:85-93 

Asbestos body phagocytosis by human free alveolar macrophages. 

(X) 

0569 

McLemore TL, Roggli V, Marshall MV, Lawrence EC et al (1981) 

Chest Suppl 80:39S-42S 

Comparison of phagocytosis of uncoated versus coated asbestos 
fibers by cultured human pulmonary alveolar macrophages. In: 

The environment and the lung. (X) 

0570 

Bitterman P, Rennard S, Shoenberger C, Crystal R et al (1981) 
Chest Suppl 80:38S-39S 

Asbestos stimulates alveolar macrophages to release a factor 
causing human lung fibrobalsts to replicate. In: The environ¬ 
ment and the lung. (X) 

0571 

Hart RW, Fertel R, Newman HAI, Daniel FB, Blakeslee JR (1979) 
Environ Health Eff Res Serv 35 pages 

Effects of selected asbestos fibers on cellular and molecular 
parameters (Abstract). (X) 

0572 

Hart RW, Kendig O, Blakeslee J, Mizuhira V (1980) 

Academic Press, London 191-198 

23. Effect of cellular ingestion on the elemental ratio of 
asbestos. In: The in vitro effects of mineral dusts. (X) 

0573 

Daniel PB, Beach CA, Hart RW (1980) 

Academic Press, London 255-262 

30. Asbestos-induced changes in the metabolism of polycyclic 
aromatic hydrocarbons in human fibroblast cell cultures. In: 

The in vitro effects of mineral dusts. (X) 

0574 

Hart RW, Daniel FB, Kindig OR, Beach CA, Joseph LB et al (1980) 
Environ Health Perspect 34:59-68 

Elemental modifications and polycyclic aromatic hydrocarbon meta¬ 
bolism in human fibroblasts. 
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0575 

Tejwani GA, Fertel R, Hart RW, Allison DK (1980) 

J Environ Pathol Toxicol 4:67-70 

Effects of asbestos and chemical carcinogens on the cyclic 
nucleotide system of human fibroblasts. (X) 

0576 

Lemaire I, Gingras D, Lemaire S (1982) 

Environ Res 28:399-409 

Thymidine incorporation by lung fibroblasts as a sensitive assay 
for biological activity of asbestos. (X) 

0577 

Harris CC, Stone GD, Trump BF, McDowell EM, Hess F et al (1979) 
Lab Invest 40:259 

Interactions of asbestos with cultured human bronchus. (X) 

0578 

Hirsch A, Jaurand MC, Regnier A, Brochard P, Lange J (1982) 

Am Rev Res Dis Suppl 125:161 

Assessment of primary culture, of human parietal pleural cells in 
relation to previous asbestos exposure. (X) 

0579 

Rajan KT, Evans PH (1973) 

IARC Sci Publ No. 8 94-98 

Experimental methods - organ culture. In: Biological effects of 
asbestos. (X) 

0580 

Reiss B, Solomon S, Weisburger JH, Williams GM (1980) 

Environ Res 22:109-129 

Comparative toxicities of different forms of asbestos in a cell 
culture assay. (X) 

0581 

Coplans M (1913) 

Br Med J 1360-1363 

The action of the asbestos minerals and allied materials on 
bacterial and other substances. 

0582 

Turner-Warwick M (1973) 

IARC Sci Publ No. 8 258-263 

Immunology and asbestos. In: Biological effects of asbestos. (X) 
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0583 

Kagan E, Solomon A, Cochrane JC, Beissner El et al (1978) 

Marcel Dekker Inc., New York 1631-1644 

Cancer related to asbestos exposure: immunological studies of 
patients at risk. In: Prevention and detection of cancer. (X) 

0584 

Burrell R (1974) 

Environ Health Perspect 9:297-298 
Immunological reflections on asbestos. 

0585 

McFee DR, Tye R (1965) 

J Occup Med 7:269-275 

Adsorption of proteins on dusts related to the pneumoconioses: 
selectivity. 

0586 

Hasselbacher P (1979) 

J Allergy Clin Immunol 64:294-298 

Binding of immunoglobulin and activation of complement by 
asbestos fibers. (X) 

0587 

Hamilton JA, Chan JY, Movat HZ (1981) 

Environ Res, 26:119-124 

Coagulation of human plasma by asbestos fibers. (X) 

0588 

Israels LG, Friesen E, Sinclair C (1958) 

Can J Biochem Physiol 36:953-958 

Activation of factor VII by asbestos in beef plasma and serum. 

(X) 

0589 

Wilson MR, Gaumer HR, Salvaggio JE (1977) 

J Allergy Clin Immunol 60:218-222 

Activation of the alternative complement pathway and genertion of 
chemotactic factors by asbestos. 

0590 

Saint-Remy JMR, Cole P (1980) 

Immunology 41:431-437 

Interactions of chrysotile asbestos fibres with the complement 
system. 
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0591 

Rahman Q, Viswanathan PN, Tandon SK (1973) 

Med Lavoro 64:245-249 

Influence of citrate ions on the dissolution of silica from 
asbestos. 

0592 

Rahman Q, Beg MU, Viswanathan PN (1975) 

Scand J Work Environ Health 1:117-119 

Dissolution of silicic acid from amosite and quartz dusts under 
physiological conditions. 

0593 

Lange A, Smolik R, Chmielarczyk W, Garncarek D, Gielgier Z (1978) 
Arch Immunol Ther Exp 26:899-903 
Cellular immunity in asbestosis. 

0594 

Gaumer HR, Doll NJ, Kaimal J, Schuyler M, Salvaggio JE (1981) 

Clin Exp Immunol 44:108-116 

Diminished suppressor cell function in pateints with asbestosis. 
0595 

Pierce R, Turner-Warwick M (1980) 

Clin Allergy 10:229-237 

Skin tests with tuberculin (PPD) Candida alicans and trichophyton 
spp. in cryptogenic fibrosing alveolitis and asbestos related 
lung disease. 

0596 

Barbers R, Shih WWH, Saxon A (1981) 

37th Annu Meet Am Acad Allergy 15 

Asbestos depression of human phytohemagglutinin response in 
vitro. (X) 

0597 

Campbell MJ, Wagner MMF, Scott MP, Brown DG (1980) 

Clin Exp Immunol 39:176-182 

Sequential immunological studies in an asbestos-exposed popula¬ 
tion. II. Factors affecting lymphocyte function. (X) 

0598 

Kagamimori S, Scott MP, Brown DG, Edwards RE, Wagner MMF (1980) 

Br J Exp Pathol 61:55-60 

Effects of chrysotile asbestos on mononuclear cells in vitro. 
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0599 

Haslam PL, Lukoszek A, Merchant JA, Turner-Warwick M (1978) 

Clin Exp Immunol 3:178-188 

Lymphocyte responses to phytohaemagglutinin in patients with 
asbestosis and pleural mesothelioma. 

0600 

Wagner MMF, Campbell MJ, Edwards RE (1979) 

Clin Exp Immunol 38:323-331 

Sequential immunological studies on an asbestos-exposed popula¬ 
tion. I. Factors affecting peripheral blood leucocytes and T 
lymphocytes. (X) 

0601 

Wagner MMF (1980) 

IARC Sci Publ No. 30 247-251 

Immunology and asbestos. In: Biological effects of mineral 
fibres. (X) 

0602 

Nash DR, Fortson NG, McLarty JW, Hurst GA (1981) 

J Toxicol Environ Health 7:733-744 

Serum protein concentrations and respiratory tract abnormalities 
following short-term exposure to amosite: a comparison between 
former asbestos workers and unexposed controls. 

0603 

El-Sewefy AZ, Hassan F, Badr FM, Awad S (1971) 

J Egypt Med Assoc 54:243-250 

Serum protein electrophoresis among workers in an Egyptian 
cement - asbestos pipe factory. 

0604 

El-Sewefy AZ, Shaheen H, Shams El-Deen A (1974) 

Med Lavoro 65:168-173 

Bone marrow changes in asbestosis. 

0605 

Huuskonen MS, Rasanen JA, Harkonen H, Asp S (1978) 

Scand J Res Dis 59:326-332 

Asbestos exposure as a cause of immunological stimulation. (X) 
0606 

Huuskonen MS, Tilikainen A, Alanko K (1979) 

Br J Dis Chest 73:253-259 

HLA-B18 antigens and protection from pulmonary fibrosis in 
asbestos workers. 


'k 
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0607 

Turner-Warwick M (1979) 

Br J Dis Chest 73:243-244 

HLA phenotypes in asbestos workers. 

0608 

Gregor A, Singh S, Turner-Warwick M, Lawler S, Parks WR (1979) 

Br J Dis Chest 73:245-252 

The role of histocompatibility (HLA) antigens in asbestosis. 

0609 

Stansfield D, Edge JR (1974) 

Br J Dis Chest 68:166-170 

Ciirculating rheumatoid factor and antinuclear antibodies in 
shipyard asbestos workers with pleural plaques. 

0610 

Lange A, Smoolik R, Zatonski W, Szymanska J (1974) 

Int Arch Arbeitsmed 32:313-325 

Autoantibodies and serum immunoglobulin levels in asbestos 
workers. 

0611 

Matej H, Lange A, Smollk R (1977) 

Arch Immunol Ther Exp (Warsz) 25:489-491 
HLA antigens•in asbestosis. 

0612 

Matej H, Lange A, Garncarek D, Smolik R, Roszak E (1978) 

Arch Immunol Ther Exp (Warsz) 26:201-205 

HLA and antinuclear antibody incidence in asbestos workers. 

0613 

Lange A (1980) 

Environ Res 22:162-175 

An epidemiological survey of immunological abnormalities in 
asbestos workers. I. Nonorgan and organ-specific autoantibodies. 
(X) 

0614 

Lange A (1980) 

Environ Res 22:176-183 

An epidemiological survey of immunological abnormalities in 
asbestos workers. II. Serum immunoglobulin levels. (X) 
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0615 

Kagan E, Solomon A, Cochrane JC, Kuba P, Rocks PH et al (1977) 
Clin Exp Immunol 28:268-275 

Immunological studies of patients with asbestosis. II. Studies 
of circulating lymphoid cell numbers and humoral immunity. 

0616 

Munan L, Thouez JP, Kelly A, Gagne M, Labonte D (1981) 

Scand J Haematol 26:115-122 

Relative leucopenia in the peripheral blood of asbestos miners: 
an epidemiologic analysis. 

0617 

Formeister JF, Trisch GL, Mittleman A (1978) 

J Med 9:285-290 

Adenosine deaminase levels in construction workers with asbestos 
contact dermatitis. 

0618 

Snodgrass DR, McLemore TL, Teague RB, Wray NP et al (1981) 

Chest Suppl 80:42S-44S 

Aryl hydrocarbon hydroxylase activity in pulmonary macrophages 
and blood lymphocytes. Asbestos-exposed cigarette smokers with 
and without cancer. In: The environment and the lung. (X) 

0619 

Farulla A, Naro G, Alimena G, Delfini AM, Ogis M et al (1978) 

Ann 1st Super Sanit 14:655-658 

Short-term Effects in vitro of asbestos fibers on human lympho¬ 
cytes. (Italian) (X) 

0620 

Valerio F, de Ferrari M, Ottaggio L, Repetto E et al (1980) 

IARC Sci Publ No. 30 485-489 

Cytogenetic effects of Rhodesian chrysotile on human lymphocytes 
in vitro. In: Biological effects of mineral fibres. (X) 

0621 

Doll NJ, Stankus RP, Goldbach S, Salvaggio JE (1982) 

Int Arch Allergy Appl Immunol 68:17-21 

In vitro effect of asbestos fibers on polymorphonuclear leukocyte 
function. (X) 

0622 

Skerfving S, Korsgaard R, Stiksa G, Simonsson BG (1980) 

IARC Med Sci 8:532-533 

AHH inducibility in Swedish workers exposed to asbestos. (X) 
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0623 

Skerfving S, Korsgaard R, Simonsson BG, Stiksa G et al (1980) 
Exerpta Medica, Amsterdam 205 

Ahh inducibility in workers exposed to asbestos. A prospective 
study. In: II World Conference on Lung Cancer, Copenhagen. (X) 

0624 

Craighead JE, Mossman BT (1982) 

N Engl J Med 17:1446-1455 

The pathogenesis of asbestoss-associated diseases. 
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